A unified model of nucleic acid unwinding by the ribosome and the hexameric and monomeric DNA helicases.
DNA helicases are enzymes that use the chemical energy to separate DNA duplex into their single-stranded forms. The ribosome, which catalyzes the translation of messenger RNAs (mRNAs) into proteins, can also unwind mRNA duplex. According to their structures, the DNA helicases can fall broadly into hexameric and monomeric forms. A puzzling issue for the monomeric helicases is that although they have similar structures, in vitro biochemical data showed convincingly that in the monomeric forms some have very weak DNA unwinding activities, some have relatively high unwinding activities while others have high unwinding activities. However, in the dimeric or oligomeric forms all of them have high unwinding activities. In addition, in the monomeric forms all of them can translocate efficiently along the single-stranded DNA (ssDNA). Here, we propose a model of the translocation along the ssDNA and DNA unwinding by the monomeric helicases, providing a consistent explanation of these in vitro experimental data. Moreover, by comparing the present model for the monomeric helicases with the model for the hexameric helicases and that for the ribosome which were proposed before, a unified model of nucleic acid unwinding by the three enzymes is proposed.